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&+#0#123245%&'(&)672#6&)6%4"$4'6%&

&
&
&

89:;&#67&))*+,ν.&<'=>26?&@5546?&
*5=A23#1B&&C&D&E&F$65B&GHIJ&

&
&

9=#K5%L&+L#67=#&+L'$7L#=M&
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+'33#1'=#46?&)6%4"$4'6%U&
IV! 9#6#=#%&W267$&N62O5=%2"MB&X#=#6#%2&
GV! +'YL26&N62O5=%2"M&'(&!Y256Y5&/&Z5YLVB&['YL2&
JV! N62O5=%2"M&'(&P53L2B&P53L2&
\V! ))ZSB&S$R#L#4&
]V! ))ZWB&WM75=#1#7&
CV! .#6K#1&N62O5=%2"MB&+L#672?#=L&
EV! F#AA$&N62O5=%2"MB&F#AA$,Z#R2&
^V! WM75=#1#7&N62O5=%2"MB&WM75=#1#7&
_V! W`)B&a33#L#1#7&
IHV!!):.&

@QN&'6&-&+'33#1'=#4'6&15"R556&)672#6&)6%4"$4'6%&#67&*5=A23#1&
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! ! !$1A2T57&26&GbGHIH&
! ! Pa;,P!Z&+''=726#4'6&

+'AA2T55 �`%&"56"#4O5&
#00='O#3&26&\bGHIH&A5546?&

! ! 85T5=&(='A&P!Z&26&IIbGHIH&
! ! `5,%$1A2T57&26&]bGHII&
! ! P!Z&#67&Pa;&!5Y=5"#=M&%2?657&

"L5&&65R&=5c$5%"&26&&_bGHII&&
! ! .='K5Y"&%#6Y4'657&&'6&JbGHIG&
! ! .='K5Y"&%"#="57&'6&\bGHIG&

! !*N:P;P&d&eGVG@&

&.='0'%#3&"'&"L5&P!Z&D&!#6Y4'657&26&JbGHIG&
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&&;%%564#3&;35A56"%&'(&"L5&.='0'%#3&,&GHIH&&

" ! *'Y$%&'(&"L5&;f05=2A56"#3&!"$725%&g&*5=A23#1&
# ! .#=4Y20#"5&26&Y$==56"&65$"=26'&5f05=2A56"%&
# ! @5#%$=5A56"&'(&:5$"=26'&*3$f&R2"L&@)..	
  –	
  MIPP	
  data	
  will	
  be	
  the	
  ONLY	
  

empirical	
  constraint	
  on	
  the	
  neutrino-­‐flux	
  in	
  present	
  and	
  future	
  accelerator	
  
experiments	
  and	
  help	
  atmospheric	
  as	
  well	
  as	
  long-­‐baseline	
  neutrino	
  
experiments	
  make	
  precision	
  measurements	
  

# ! S#26&;f05=256Y5&R2"L&@):Q!&P5"5Y"'=&
$ ! Use	
  5.4KTon	
  magneGzed	
  Fe-­‐ScinGllator	
  calorimeter;	
  should	
  prove	
  useful	
  

for	
  future	
  magneGzed	
  calorimeter	
  such	
  as	
  ICAL	
  at	
  INO	
  
$ ! Measure	
  the	
  most	
  precise	
  value	
  of	
  atmospheric	
  mixing	
  parameter	
  Δm2

23	
  	
  
$ ! Learn	
  to	
  conduct	
  νµ→νe	
  (θ13)	
  	
  search	
  in	
  a	
  magneGzed	
  	
  Fe	
  calorimeter;	
  

challenge	
  is	
  to	
  find	
  a	
  small	
  νe	
  signal	
  among	
  large	
  neutral	
  current	
  	
  π0s	
  
# ! .#=4Y20#"5&26&89:;,PN!;8&:5$"=26'&;f05=2A56"	
  (95#A3265&hIJHH&[A)	
  

$ ! Search	
  	
  θ13	
  	
  down	
  to	
  Sin22θ13	
  	
  =	
  0.003	
  or	
  θ13	
  	
  less	
  than	
  2	
  degrees	
  	
  
$ ! Measure	
  CP	
  violaGon	
  in	
  the	
  lepton	
  sector	
  
$ ! Measure	
  Mass	
  Hierarchy	
  	
  for	
  Neutrinos	
  	
  	
  

" ! *'Y$%&'(&"L5&P5"5Y"'=&P5O53'0A56"%&g&W'A5&
# !&+=5#"5&75"5Y"'=&`/P&3#1%&#"&O#=2'$%&N62O5=%245%(Gaseous	
  Detectors,	
  

ScinGllators	
  and	
  ScinGllaGng	
  Crystal	
  based	
  Calorimetric	
  studies)	
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&@#K'=&S#26%&"L#"&#=5&;f05Y"57&(='A&Q$=&;i'="%&&

# ! Z=#2626?&'(&j'$6?&.LM%2Y2%"%U&@'%"&$%5($3&=5%'$=Y5&('=&7'A5%4Y&
($"$=5&L2?L&565=?M&0LM%2Y%b6$Y35#=&0LM%2Y%&0='?=#A%U&Will	
  prepare	
  a	
  
cadre	
  of	
  young	
  graduate	
  students,	
  post-­‐doctoral	
  fellows,	
  and	
  junior	
  faculty	
  	
  
for	
  world	
  class	
  projects	
  at	
  home,	
  eg,	
  ICAL	
  @	
  INO	
  &	
  other	
  experiments.	
  

# ! !"#="&;W;.&S='$0%&#"&:5R&)6%4"$4'6%U	
  -­‐	
  Example	
  –	
  parGcipaGon	
  by	
  -­‐	
  IIT	
  
(Hyderabad),	
  Univ.	
  of	
  Hyderabad,	
  CUSAT	
  and	
  others.	
  

# ! W#67%&'6&;f05=256Y5&#"&&*5=A23#1U	
  <233&L530&$%&26U&
" ! Learning	
  design	
  of	
  experiments	
  
" ! FabricaGng	
  detectors	
  -­‐	
  ScinGllator	
  (solid	
  +	
  liquid),	
  LAr,	
  Water	
  Cherenkov	
  
" ! Developing	
  auxiliary	
  system	
  such	
  as	
  DAQ	
  &	
  gas	
  distribuGon	
  system	
  
" ! Maintain	
  and	
  operate	
  experiments	
  
" ! Data	
  analysis	
  
" ! Opportunity	
  to	
  work	
  on	
  MINOS	
  –	
  a	
  mini	
  ICAL	
  	
  

# ! :5R&P5"5Y"'=&8#1%&#"&N62O5=%245%&#67&2672?56'$%&"=#2626?&'(&($"$=5&
A#60'R5=&&
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&&&&&&&&W'R&"L5&+'33#1'=#4'6&L#%&.='?=5%%57k&&

IV! :5$"=26'&@QN&%2?657&26&IIbGHH_V&&
GV! \&)6%4"$4'6%&K'2657&89:;&26&IGbGHH_V&)672#&l=%"&Y'$6"=M&"'&K'26&89:;V&
JV! G&!"$756"%&D&!'6#A&m@)..nB&`2YL#&m@):Q!n&Y#A5&"'&*5=A23#1&26&

IbGHIHV&9'"L&R233&%$1A2"&"L52=&"L5%2%&3#"5=&"L2%&M5#=V&
\V! GHII&D&aA#67550&!26?L&D&@)..&D&<'=>26?&'6&#6#3M%2%b"L5%2%&
]V! GHIG&D&:#O#655"L&.&D&@):Q!o&,&<'=>26?&'6&+#321=#4'6&
CV! a33&"L5%5&('$=&%"$756"%&#=5&($33M&%$00'="57&1M&*5=A23#1V&&
EV! GHIH&D&Q65&(#Y$3"M&Y#A5&#%&26"5=6#4'6#3&(533'R&'6&@):Q!o@)..V&
^V! ]bGHIG&D&&E&)6%4"$4'6%&K'2657&:Q-a&
_V! \bGHIJ&D&D&*2=%"&G&%"$756"%&'6&:Q-a&D&[V&:V&P550"L2&/&[$37550&[#$=V&
IHV!*'$=&A'=5&%"$756"%&26&02053265&D&1M&E,^bGHIJV&
IIV!IH&A'=5&%"$756"%&#=5&"#>26?&Y'$=%5%V&&
IGV!E&A'=5&%"$756"%&"'&15&27564l57&1M&^bGHIJV&
IJV!*262%L&"L2%&0#="&'(&"L5&0='K5Y"&1M&GHIEV&a33&%"$756"%&"'&%0567&J&M=%&#"&

*5=A23#1V&
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+'33#1'=#46?&)6%4"$4'6%&$675=&))*+,ν.&
No.	
   Name	
  of	
  the	
  

Ins>tu>on	
  
Faculty	
   Student	
  

IV& 9WN&m8B&:n& X56>"5%L&!26?L& P5502>#&S='O5=&o&8'O2>#&@'$7?#3&o&`#L$3&QV&`V&

GV& +N!aZ&m:pn& `#A5%L&9#1$&ZV& :#O#655"L&.V&m@):Q!on&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
`2K55%L&[V&o&!I&o&!G&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

JV& N62OV&'(&P53L2&&&&&&&&&&&&&&&&
m8B&:n&

9=#K5%L&+L'$7L#=M&
!#A2"&@#6#7#3&

.#O#60''" &.#675M&m:Qνan&&,&^,_bGHIJ&&&&&&&&&&&&&&&&&&&&&&&&

.=#1LK'"&!26?L&o&!J&

\V& N62OV&&'(&WM75=#1#7&
m:n&

9267$&9#A1#L&
`$>A#62&@'L#6"#&

:#?#&P550"L2&[V&m:Qνan&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&
[V&!L2O#0=#%#7&D&EbGHIJ&o&!\&

]V& ))Z&mS$R#L#4n&m8B&:n& 920$3&9L$M#6& :246&j#7#O&&,&EbGHIJB&!#6?5A &`#K5%L&

CV& ))ZmWM75=#1#7n&m:n& a6K#6&S2=2& !]&o&!C&

EV& N62O5=%2"M&'(&F#AA$&
m:n&

.V&XV&!V&[V&9#1#& P550%L2>L#&o&F#?K55"&!26?L&&

^V& .#6K#1&N62O5=%2"M&&&&
m8B&:n&

FV&9V&!26?L&
X2026&9L#"6#?#=&
!#67550&!#L2K0#3&
a%L'>&[$A#=&

aA#67550&!26?L&m@)..nB&&!'6#A &@#L#K#6&m@)..n&&
`2YL#&!L#=A#&m@):Q!nB&[$37550&[#$=&D&:Q-a &
a1L2A#6M$&+L#R3#&&,&EbGHIJ&
o&FM'4&&Z=20#"L2&o&P#2%M&[#3=#&o&!E&

_V& W`)&m8n& `#K&S#67L2& a003257&('=&*$6726?V&:'"&&M5"&#00='O57V&&

IHV& !):.&m:'65n & !$6#67#&9#65=K55&
!#"M#>2&9L#T#YL#=M#&

*$6726?&,&6'"&M5"&#003257&&
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!"$756"%&/&*#Y$3"M&X2%2"&('=&:Qνa&"'&*:a8&

IV!ZL=55&(#Y$345%&O2%2"57&3#%"&M5#=&26&:'O,P5Y&"'&R'=>&'6&:QXaV&
Z2A5&%056"&h&\V]&A#6&A'6"L%V&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

<'=>57&'6&:PQ!&4A26?&Y#321=#4'6V&
GV!ZL2%&%$AA5=&R5&L#O5&II&(#Y$345%&#"&*5=A23#1&"'&R'=>&'6&

:QXaV&Z'"#3&4A5&"'&15&%056"&h&I]&A#6&A'6"L%V&Q04Y#3&l15=&
#67&0=5%%$=5&35#>&"5%"&'(&75"5Y"'=&A'7$35%V&:PQ!&4A26?&

Y#321=#4'6V&!L2q%V&.LM%2Y%&"'02Y%&"'&15&"#>56&$0V&
JV!!2f&%"$756"%&#=5&&#"&*5=A23#1V&Q"L5=%&\&&"'&Y'A5&26&F$3M,!50"V&

:5f"&IH&%"$756"%&"'&O2%2"&15"R556&P5Y5A15=&,&a$?$%"&GHI\V&

:5f"&E&L'05($33M&R233&15&L5=5&1M&QY"'15=&GHI\V&
\V!*#Y$3"M&"'&O2%2"&=5?$3#=3M&1$"&A'=5&7$=26?&%$AA5=&#67&R26"5=&

1=5#>%V&*#Y$345%&"'&%0567&h&GH&A#6&A'6"L%bM=&#"&*5=A23#1V&
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&&&&.=5%56"&))*+,-.&+'33#1'=#"'=%&'6&89:;&

No.	
   Name	
  of	
  the	
  
Ins>tu>on	
  

Faculty	
  

IV& 9WN& X56>"5%L&!26?L&

GV& N62O5=%2"M&&'(&
P53L2&

9=#K5%L&+L'$7L#=M&
!#A2"&@#67#3&

JV& ))ZB&S$R#L#4& 920$3&9L$M#6&

\V& .#6K#1&
N62O5=%2"M&

X2026&9L#"6#?#=&
!#67550&!#L2K0#3&
a%L'>&[$A#=&

]V& W`)& `#K&S#67L2&
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&&8'6?&Z5=A&*'Y$%&'(&))*+,-.&&,&89:;&/&89:;,:P&

@#K'=&0#="&'(&%5Y'67&L#3(&'(&

GHIG&R56"&26"'&75O53'026?&

"L2%&0='0'%#3V&!05Y2#3&"L#6>%&

"'&!#6K21&('=&"L5&?2O26?&%L#05&

"'&"L5&0='0'%#3&R2"L&L530&

(='A&%5O5=#3&05'035&(='A&

N!a&#67&)672#V&

a@9)Z)QN!&.`Q.Q!a8&D&P.`&0='0'%57&"'&1$237&
89:;,:P&26&)672#&#67&2(&
A'65M&05=A2"%&D&"L56&
0#=4Y20#"5&26&*PV&
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&&8'6?&Z5=A&*'Y$%&'(&))*+,-.&&,&89:;&/&89:;,:P&

Q6&F#6$#=M&I\"L&GHIJ&R5&&
&

X2Y5&+L#6Y533'=&'(&N62O5=%2"M&'(&P53L2B&
X2Y5&+L#6Y533'=&.#6K#1&N62O5=%2"MB&
!L5>L#=&@2%L=#B&*5=A23#1&
9=#K5%L&+L'$7L#=MB&P53L2&N62OV&
`#K&S#67L2B&W`)&
F#%12=&!26?LB&.#6K#1&N62O5=%2"M&
X2026&9L#"6#?#=B&.#6K#1&N62O5=%2"M&

&

A5"&"L5&P!Z&!5Y=5"#=M&('=&('=A#3&A5546?&#67&72%Y$%%2'6&'O5=&
3$6YLV&<#%&#%>57&"'&%$1A2"&#&0='0'%#3&('=&r)6"5=&N62O5=%2"M&
+56"5=&26&.LM%2Y#3&!Y256Y5%s&R2"L26&&#&R55>V&ZL5&0$=0'%5&'(&"L5&
Y56"5=&2%&A#60'R5=&75O53'0A56"&#67&#3%'&1$237&L#=7R#=5&('=&
3#=?5&0='K5Y"%V&89:;,:P&"'&15&"L5&l=%"&3#=?5&0='K5Y"&$675=&"L2%&
Y56"5=V&.='0'%#3&%$1A2T57&'6&GH"L&F#6$#=M&GHIJV&&
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&&8'6?&Z5=A&*'Y$%&'(&))*+,-.&&,&89:;&/&89:;,:P&

Q6&@#=YL&I%"&GHIJ&R5&&
&

!L5>L#=&@2%L=#B&*5=A23#1&
!#6K21&@2%L=#B&*5=A23#1bNV&!'$"L&+#='326#&
9=#K5%L&+L'$7L#=MB&P53L2&N62OV&

&

#?#26&A5"&"L5&P!Z&!5Y=5"#=M&('=&72%Y$%%2'6&'6&"L5&0='0'%#3V&
<#%&#7O2%57&('=&A'72lY#4'6%&#67&"'&('=A#33M&%$1A2"&2"&"'&
Pa;V&!$1A2T57&"L5&0='0'%#3&'6&J=7&'(&@#=YLV&
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&&8'6?&Z5=A&*'Y$%&'(&))*+,-.&&,&89:;&/&89:;,:P&

W#O5&1556&#%>57&"'&%L'R&0='?=5%%&'6&89:;,:P&=53#"57&2%%$5%&D&
32>5&%5t6?&$0&3#1&R2"L26&"L5&%#6Y4'657&?=#6"B&%2A$3#4'6&%"$725%&
5"YV&26&)672#&1M&"L5&:'O5A15=GHIJ&))*+&A5546?&26&@$A1#2&#%&#&
75A'6%"=#4'6&'(&Y#0#1232"M&1$23726?&%'&"L#"&($6726?&#?56Y25%&Y#6&
0='Y557&R2"L&%557&A'65M&('=&"L5&89:;,:P&#67&15&Y'A('="#135&
"L#"&2(&2"&%$00'="%&"L5&89:;,:P&($6726?B&R5&R233&15&#135&"'&A55"&2"%&
A#67#"5&#67&7532O5=&"L5&75"5Y"'=&26&4A5V&ZL5M&#=5&O5=M&
%MA0#"L54YV&
&

Z'&=5#33M&1$237&"L5&89:;,:P&26&)672#&R5&R233&6557&A'=5&26%4"$4'6%&
#67&A#60'R5=&"L#6&Y$==56"3M&R5&L#O5&#67&5%05Y2#33M&75O53'0&
26(=#%"=$Y"$=5&D&RL2YL&A'%"&'(&"L5&N62O5=%245%&3#Y>&26&)672#V&Pa;&
3#1%&m5%05Y2#33M&9a`+n&"'&15&26Y'=0'=#"57&#67&Y#0#Y2"M&1$23726?&"'&
15&7'65&#"&"L5&N62O5=%245%V&@'=5&26"5=5%"57&26%4"$4'6%&"'&15&
#%>57&"'&K'26V&D&<Q`[):S&ZQ<a`P!&)ZV&
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Q"L5=&)6%4"$4'6%&.'%%213M&)6"5=5%"57&26&F'2626?&))*+,ν.&&

IV!&9a`+B&@$A1#2&D&('=&89:;&D&:P&D&!#6K21&#67&)&O2%2"57&9a`+&
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